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INTRODUCTION 


Nectar is one of the most important foods for 
majority of dipterans with respect to adult energetic 
requirements for flight in dispersing, finding mates, 
mating, and searching sites for oviposition (Larson et 
al, 2001). The flies therefore spend much of their time 
on flowers. The true flies of late Jurassic period with 
long mouth parts also support their nectar feeding 
ability. Many species of Diptera visit flowers, and their 
abundance on plants could indicate their importance 
as pollinators as well as the importance of flowers in 
their diet. So knowledge on dipteran flower visitors is 
required as they perform vital role in pollination. 


Very little work has been done on the flower-visiting 
dipteran species in India. Important contributors to this 
subject are Priti (1998), Priti and Sihag (1997, 1998), 
Mishra & Kumar (1993), Mitra & Parui (2002), Mitra et 
al. (2003, 2004, 2005, 2006), Dhara Jothi &Tandon (1993), 
Datta & Chakraborty(1983), and Bhatnagar (1986). Apart 
from this, Sharma et al. (1998) studied and developed 
an easy and quick method of breeding of flies for 
pollination of mango blossoms. In a recent study in 
Madhya Pradesh, Mishra et al. (2004) reported 30 
species of flies from the flowers of Zizyphus mauritiana. 
But most of the studies in India on fly pollination have 
been made with other insect pollinator groups and 
research activity on flower visiting flies remained in a 
state of neglect. Therefore, it is imperative to prepare 
an inventory of flower visiting flies involved in the 


process of pollination of different plant species. 


Keeping in view, the Diptera section of Zoological 


Survey of India has initiated a study to generate the 


basic data on the flower-visiting flies of India. This 
communication has culminated in documenting 116 
dipteran species belonging to 16 families as flower 


visitors and pollinators of 92 plant species (Table-1). 


DIVERSITY OF FLOWER-VISITING FLIES 


Flies are one of the major successors of the insect 
world, and classified into about 10,000 genera, 150 
families, 22-32 superfamilies, 8-10 infraorders and 2 
suborders: Nematocera and Brachycera (Yeates & 
Wiegmann, 1999). A preliminary estimate (Buchmann & 
Nabhan, 1998) indicates that 14,126 species of Diptera 
are involved in the process of pollination in the tropical 
world. Inouye (2001) stated that the diversity of Diptera 
can rival or exceed of Hymenoptera in tropical areas. A 
total of 42 families (Nematocera 12 and Brachycera 30) 
of Diptera are reported as pollinators in the tropical 
world (Roubik, 1995), of which 37 families (Nematocera 
12 and Brachycera 25) are found in India. 


Flies that are confirmed as polliantors differ widely 
in their effectiveness. About one third of Nematoceran 
families obtain food from flowers, as well as other 
sources (Gilbert & Jervis, 1998; Larson et al. 2001). 
Obligate nectar-feeders occur apparently in tropical 
Culicidae (Snodgrass, 1959; Schremmar, 1961) and 
Simuliidae (Gilbert & Jervis, 1998). These primitive flies 
mainly visit flowers with readily accessible nectar in 
tubes that are short or somewhat hidden. The 
Brachycera contains wider variety of flower visitors and 
nectar-feeders which are mostly widespread in lower 
Brachycera. Obligate nectarivorous flies are recorded 
in Bombyliidae (Gilbert & Jervis, 1998). Moreover, there 


are some species of long-tongued families that visit 
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deeper tubed flowers. It has also been observed that 


most of the cyclorrhaphan families are nectarivorous. 


The following dipteran families are reported as flower 


visitors and pollinators in India 


Family BOMBYLIIDAE 


Bee flies have generally been considered to be 
primarily nectarivorous although it has been known for 
some time that at least some bombyliids consume 
pollen. They are one of the important pollinator families 
of Diptera, which have long, sucking mouthparts 


especially suitable for visiting tubular flowers. 


Some of the recent works on bee flies in India are 
contributed by Mitra & Parui (2002), Mitra et al. (2005, 
2006) and Banerjee & Mitra (2002). Their studies 
revealed that the bee flies are mostly attracted to the 
plants of Solanaceae family (Table-1). Little is known 
about diurnal activities of bee flies. Mitra et al. (2006) 
stated that the bee flies are active throughout the day 
which supports their effective role in pollination. 
Banerjee & Mitra (2002) have collected 7 species of 
bee flies as flower visitors of agricultural crops from 
Arunachal Pradesh. Altogether 18 species of flower 
visiting bee-flies are reported from India. Recently, Mitra 
(unpublished) collected one bombyliid species from the 
flowers of Foeniculum and Anthemum spp. (Family 
Umbelliferae) in Uttar Pradesh. 


Family CALLIPHORIDAE 


Flies of the family Calliphoridae are stout, medium 
to large sized, with shiny metallic coloration, and 
commonly known as green bottles or bluebottles and 
blowflies. Adult blowfly feeds on nectar, honey dew 
and other sweet liquid or liquid products of organic 
decomposition. They are mostly active during day time. 
Their pollination ability is not well studied thoroughly. 
12 species of calliphorid flies are reported as flower 
visitors and pollinators in India. Priti (1998), Priti & Sihag 
(1997, 1998) observed that blowflies are the major 
pollinators of onion, carrot and cauliflower after bees 
and wasps. According to Mitra & Parui (2002) blowflies 
are the common flower visitors of cultivated and non- 
cultivated plants. Moreover, Mitra et al. (2005) identified 
3 species of calliphorid flies as pollinators of medicinal 
plants in West Bengal. Mitra et al. (2006) observed a 


large number of Stomorhina discolor hovering on the 
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flowers of Zizyphus and Anogeissus spp. in Gujarat. 
Sharma & Thakur (1997) also recorded Lucilia sp. as 
a pollinator of a medicinal herb (Ammi majus Linn.). 
Bhatnagar (1986) recorded 4 species of blow flies as 


pollinator of Asclepiadaceae from Central India. 


Family CERATOPOGONIDAE 


The Ceratopogonidae, commonly known as biting 
midges, no-see-ums or punkies have a bad reputation 
as being nasty biters that pester humans and domestic 
animals and in some instances, transmit harmful 
diseases. However, few people realise that this group 
of flies provide some important services in ecological 
systems. Some species are important pollinators of 
plants such as cacao and rubber trees. But little is 
known about their foraging activities in India. 
Bhatnagar (1986) reported only 2 species of the genus 
Forcipomya as pollinators of Asclepiadaceae from 
India. 


Family CULICIDAE 


Mosquitoes are small and delicate. The adult females 
are pests to humans and many other animals as they 
feed on blood. Adult mosquitoes occasionally obtain 
nectar from flowers, but they are not significant 
pollinators in temperate climate. Usually male 
mosquitoes frequent flowers more than females. 
Nothing is known on the pollination ability of 
mosquitoes in India. Recently Mitra et al (2005) 
recorded one species of Culex as flower visitor of 


Polygonum chinensis in West Bengal. 


Family DIOPSIDAE 


Diopsids, commonly known as stalk-eyed flies, are 
generally distributed throughout the World. Adults are 
easily identified by their characteristic eye stalks, 
found in all taxa, although the stalk lengths vary 
considerably. Barring a single species of diopsid fly 
as flower visitors of family Asclepiadaceae (Bhatnagar, 
1986) nothing is known about other species. 


Family DROSOPHILIDAE 


These small, delicate-looking tan or brown flies 
occasionally suck nectar from flowers, but they are 
more likely to visit rotting fruit or fermenting sap. They 
are not referred as a significant pollinator group of 
Diptera. Bhatnagar (1986) reported only one species 
as pollinator of Cosmostigma racemosum (Family 
Asclepiadaceae) from Dehradun. (Table-1) 
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Family MUSCIDAE 


The members of this family are stout, robustly-built, 
medium-sized, grey or black, with darker stripes and 
other patterns. The adults occasionally visit flowers 
with exposed nectaries, particularly in the Carrot 
family. Altogether 19 species of house flies reported 
as flower visitors and pollinators from India. Priti 
(1998), Priti & Sihag (1997, 1998), Mishra & Kumar 
(1993) stated that the members of this family are the 
important pollinators of cauliflower, carrot, onion, 
rape seed, almond etc. Bhatnagar (1986) identified 10 
species of house flies as pollinators of 
Asclepiadaceae. Mitra et al. (2002, 2004) also 
collected muscid flies from the flowers of garden, 
orchard, and agricultural plants. Mitra et al. (2006) 
reported two species of muscids as a pollinators of 
medicinal plants. 


Family OESTRIDAE 


Species of Gasterophilinae of the Family Oestridae 
are commonly known as horse bot flies. They are 
medium-sized to large, rather thickset flies, the body 
covered with dense short or long hair, without thick 
bristles. Oestrid flower visitors got 7th rank as per their 
efficiency in pollination of cauliflower and carrot. 
(Priti & Sihag, 1997, 1998). 


Family SARCOPHAGIDAE 


The Sarcophagidae, commonly called as “flesh flies” 
comprises a group of medium-sized to fairly large and 
generally grayish to black flies. The adults occasionally 
feed on flowers with exposed nectaries. Priti (1998), Priti 
& Sihag (1997, 1998) reported sarcophagid species as 
pollinators of onion, cauliflower, and carrot. In all the 
studies Sarcophaga sp was ranked 6 as per pollinating 
efficiency. 


Family SEPSIDAE 


The Black Scavenger Flies are small, shiny black, 
with round heads and base of abdomen strongly 
constricted. The most common genus, Sepsis, has a 
pigmented spot on the tip of the wing. This family is 
not recognised pollinator group and only 4 species 
have been reported as pollinators of the family 


Asclepiadaceae from India (Bhatnagar, 1986). 
Family STRATIOMYIDAE 


Soldier flies are true flies which often superficially 
resemble wasps in their appearance and behaviour. 


However, these flies do not bite or sting. Adults are 
pollen or nectar feeders. The members of the family 
are well known flower visitors and pollinators. But only 
3 species of soldier flies are so far reported as flower 
visitors and pollinators from India. Mitra et al. (2006) 
observed that the foraging activity of Adoxomyia 
heminopla is mostly restricted in early morning and 
they are the common visitors of the flowers of upper 
canopy. They are also found to visit the flowers of 
Tagetes patula (Mitra et al. 2005). 


Family SYRPHIDAE 


These are small to medium-sized flies that can hover 
motionless in the air. They visit flowers as bees and 
wasps. These flies feed on nectar and are major 
pollinators of some flowering plants in world over & 


in India. 


So far 46 species of hover flies have been reported 
as flower visitors and pollinators from India. Datta & 
Chakraborty (1983) reported 25 species from Jammu 
& Kashmir. Dhara Jothi & Tandon (1993) observed 
that there is no significant difference in pollinating 
activities of Eristalinus arvorum in between forenoon 
Mishra & 
Kumar (1993) reported hoverflies as one of the major 


and afternoon on Zizyphus mauritiana. 


pollinator groups of rapeseed and almond. Priti & 
Siahag (1997, 1998) also observed the pollinating 
efficiency of hover flies on cauliflower, carrot and 
onion. Several workers like, Kumar & Kumar (1997), 
Mishra et al. (2004), Sharma & Thakur (1997), Mitra 
et al. (2003, 2004, 2005) have also studied the syrphid 
pollination. Recently, Mitra (unpublished) collected 3 
syrphid species as flower visitors of Foeniculum and 
Anthemum spp. of the family Umbelliferae from Uttar 
Pradesh. 


Family TABANIDAE 


The tabanids or horse flies are stout, bristle less, 
medium to large-sized flies (5-25 mm long) belonging 
to the suborder Brachycera. The eyes are large, 
covering most of the head. The adults may obtain nectar 
from flowers, but are not important pollinators. The 
adult Horseflies are more likely to use flowers as a 
place to perch. Only two species are reported from 
India as pollinators. Priti (1998) and Priti & Sihag 
(1998) reported Chrysops dispar as a pollinator of 


carrot and onion. Mitra et al. (2004) also reported 
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Hybomitra hirta as flower visitors from Himachal 
Pradesh (Table-1). 


Family TACHINIDAE 


These are stout, medium to large sized flies, very 
bristly, particularly around the posterior of the 
abdomen. They are often grey with checkered patterns, 
but sometimes appear solid black or brown. The adults 
are nectar feeder and are the common visitors of many 
wildflowers. In India, only 3 species are reported as 
flower visitors. Bhatnagar (1986) reported their role 


in pollination of the family Asclepiadaceae. 


Family TEPHRITIDAE 


The members of the family Tephritidae are commonly 
called as “fruit flies”, although the majority of the 
world’s species are not frugivorous. The adult tephritids 
typically rest on flowers, fruit or vegetation with flex 
wings and oviposit on the flower heads of the family 
Asteraceae. They are not well known pollinating group 
in India, only 3 species are reported as flower visitors. 
Bhatnagar(1986) and Mitra et al. (2004) studied their 
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pollinating activities in India. 


REMARKS 


The present communication reports 116 species 
belonging to 16 families of Diptera along with their 92 
visited plant species belonging to 39 families (Table-1). 
It is revealed that the family Syrphidae is the dominant 
group among the flower visiting flies of India (46 plant 
species) and the family Asteraceae (17 species) is the 


most favoured plant family by dipterans. 


It is hoped that more and more works will take up 
the studies on the important aspect of pollination and 
pollinators especially dipterans and this work can serve 


as ground work for future research work 
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Table-1 : List of Flower visiting-flies along with their visited plant species 


[| POLLINATOR FAMILY 


1. Family BOMBYLIIDAE 


ofon amais biu) | Wild vehi’ —— | 
Y cap  [Sokmeae 
D ewemum [Some — 
[8 | Perrorossia ceylonica (Brune | Mimosa pudea [Leguminosae | 
[9 Perrorossia nigrofemorara (Brune | Coriandrum sativum | Apiaceae | 
E T —*d Conohvulacs 
Festa Pace 
E pBememiem emm [Solanaceae 
E C Solar metangena [Solace 
“Sane graveolens Linnaeus | Unheliene | 
Y sia rara [lemumiose 
Fasc frisos | Solanacene 
E pBememiem eseentm | Solanaceae 
II 1-77 O ESTI 
Fetes pada steracene 
7 
ECC oomme | Solanaceae 


Ligyra oenomaus(Rondani) Wild orchid MEE 
2. Family CALLIPHORIDAE 


19 | Isomyia viridaurea (Wiedemann) Catharanthus roseus Apocyanaceae 
Phaenicia cuprina (Wiedemann) Tabernaemontana. coronaria | Apocyanaceae 


oo 


= 


1 | Phaenicia sericata (Meigen) Tabernaemontana. coronaria | Apocyanaceae 


CC i uwa Oe 
Fresca oeraceae s ors (Cree — 
CC Mania coa p Awememe 
camara [ Vebemene ý 


ENCENENECEBENE 
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Table-1 : Cont'd. 


[—[POLLINATOR FAMILY 


Y moons grans wma — | 
Fata rosea [Mace 
eps mawiiai Rhume 
Pida gua [Mme 
Fe smastigma racomosum | Aedepiduceae 
72 [Lucia porplrina (Walk) — | Scaevola sericea [Goodeniaceae | 
30 Stomorina discolor (Fabrics) | Tagetes pasala [Astercew | 
«SA ess penta [Combe | 
LLL Zewwsss ETC 
Freres pasada astro 
E pemegawes [Mew 
LLL Comas vacemosim | Asclepiadaceae 


4. Family CULICIDAE 


E i mea E 
C Pmemcanm — NEC 
Bessie oleracea v Boris [Cmdfme | 
as 
eee : 


Ammi majusa Apiaceae 
Cosmostigma racemosum Asclepiadaceae 


Ys martina Lam Rhamnaceae 


Musca (Philaematomyia) crassirostris Stein Allium cepa L 
Musca (Byomya) ventrosa Wiedemann Polianthes tuberosa Amaryllidaceae 
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Table-1 : Cont'd. 
[_[POLLINATOR FAMILY 


PA lea osea [Maas 
A escalas indica hios 
HT Viene Aster | Asiracese 
DX Ornea Brasa campesiris varon | Crociere — — 
| Amm A EE 
PT Comes racemosum [ Asoiepiadacese — 
[[Atherigonaerigona Y punciia Kai | Cosmostigma racemosum | Asclepiadaceae — 
3 | AtherigonaCAcrtochaeta) oreimals Schiner | Zizyphus mauritiana Lamk | Rhamnaceae — 
o _*Y Casmostgma racemosum [ Aseepindaceas — 
D Comes racemosum | Aselepindaceae — 
0 [Myospila levis Stein) — Cosmosigma racemosum | Asclepiadaceae — 


8. Family ULIDIDAE 


9. Family OESTRIDAE 
E C pBaemcanm (TN 
E CC Am ma [Mme 
10. Family SARCOPHAGIDAE 

crore Uncle 
61 | Oplodontha rubrithorax (Macquart) Asteraceae 
@ 

CC Zmehssp UTN 


13. Family SYRPHIDAE 


NS Asarkina (Asarkina) ericetorum (Fabricius) Amaranthus spinosa 


[jejeje [lemas] | | | 
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Table-1 : Cont'd. 
[  [POLUNNTOR FAMILY 


Ip E DES a Ce 
Fe ommetne bengalesis | Commetinaceae — 
NN IO LI 
Fila isum [Some 
Fear camara [Veemene 
LL a a | Mio — 
A Prologo cinema [Polveonicse 
[Cio baphyras (Walker) | Climaiis ap Ranunculaceae 
[LLL mica sp | Coa 
A ao sp rinse 
D T [Aseo 
D E 
A Manera indica [ Amseanfaceas 
Fs marina | Rharaceae 
A Pelos mm enensis  [Polysonicene 
[Frasca campesris vsus [Cmeme — 
LG | Eristalis (Foserisalisy arbustorum (Linnaeus) | Sida rhombilia | Malvaceae | 
samp [Aem 
tees attrac 
Fines sper [Asse 
Fett atta gunna 
Fidentia sp | Scrophiracens | 
78 Episyrphus batean DeGe [Lame asplenigolia — Asteracea | 
D Cometa bengalensis | Commetinaceae 
Feder calendadacene | Astoracene 
A [Owamdm sean | Umi —À 
ara camera beacon 
[Fic simples | Metas 
FC ommetina obligue | Commetinaceae 
LLL Gmaisss aee 
Frais sp Faraone 
Fini eme [Aem 
Piar phawer [Veemecae 
A Frec wdsare | Uri 
Fotis repens trae 
LC TATTOO [Rose 
Fear snm [Some 
[Farce occidentale [ Amacanfacese — 
Fri varo [Onmime 
LE Stari meomem | Solanacese 


104 Rec. zool. Surv. India 


Table-1 : Cont'd. 
[[POLUNATOR FAMILY 


A m 
ats domesticas Rosaceae 
J rasa campers ssa [Omefue 
BEEN mona 
C penam ware Mi  [Umbiue 
CC pet graveolens Lanas | Unbelilese | 
CC pretium sraveotes Limas | Uber 
C pPaescam | betis 
Fite cep tienes 
E pmuümaws ESTE 
A mona Y 
ete pda | E 
Fenster sp “strc 
CF 177775 DO ENEE 
A eum smmarum | Asracese 
maa. [Asememe 
C pmewdWa — [| 
Fis commis pornos 
tilo alba  [Lemummose — 
HT nied Asier — [Aseme — 
C ete uua — — [Avene 
E E T DO [Awememe 
tcs pus — E 
C Emus w 
E tie patada — E 
E [Omwewhemm sp — [Assume 
eta apo [Asememe 
HA Sion agper — [Aseueme 
mas. [Asemene 
C TYTN [Rowe 
esse campesrisssusm | Cries 
inn A E 


Altium cepa 
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Table-1 : Cont'd. 


[ [POLUNATOR FAMILY 


E aa grants cans | Umble | 
[J iden Amer Asteraceae 
NN IN T NE 
780 [Eristalis polmacarss (Brine) Brassica campes wsarson | Cries | 
[SSCS ewegm [Free | 
FP sp rine — 
terete parte [Aeneae 
[Fotis meongeni Solanaceae — 
Fasc fraescens [Solanaceae 
J Bessie campestris sas | Cruciferae — 
D mauritiana Lamk | Ramnaceae 
L| LL (777775 IN TT 
Fe scrtomi sp Asteraceae 
Caraibi 
CF eun indica Grainne 
US [Melanostoma_ovientale (Wiedemann) | Solanum nigrum | Solanaceae 
D Rs ipia [Rowe 
Y sia simpler p Acsmhaeae 
Fara subi J Cawabacae 
E [Dira sumus —  Ommime 
LC omms [Omwme — 
mma | 
L4 0 [Mame 
Fete amare eran 
Y [Pisis purpurei | Seroputrinne | 
C [Melanostoma univitanon Wiedemann | Brassica campestris vsarson | Cruciferae 
E Wee csemduacee | Aseracee | 
LL Vies parada p Aeneae 
[J Polonia Polygoniaceae — 
J rites aometa | Asteraceae 
O GNE: 
NN C Aeemameos — [Ruaeae 
[ [Ranoj sepon | Aeymaeme | 
LLL ewe ciens Poyo 
Fritts ella Asteraceae 
Fret vulgar: Mi — [Umbilene — 
im 


Anethum graveolens Linnaeus Umbelliferae b 
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Table-1 : Cont'd. 


[ [POLUNATOR FAMILY 


Ls | rear (Macau a | 
Ep o o Amm E 
80 [Metasyrphus (M) larfuscias (Macar) | Rosa webbiana | Rosse | 
D ~*d aa saa | Carine 
D Sem wmm [Solmcae 
Fanta camera [Vembememe 
Fidei calembaceae —— | Asteraceno —— 
D Aeraca conpavides [Aser 
cys mawiram Cam | Rhamnaceae — 
PT Same nig | Soanacone 
aras spinosa | Armaraaceae 
Fai snm [Somme 
C9 | Paragus (Pandasyaphthalmus) rufiventris (Brunet) Lantana camera | Verbenaceae | 
D S T  [Ommme 
D nig | ETT 
35 [Paragus bicolor Fabrics | Choerophvllum s»  Uminc — 
85 | PhyromialPhytomia y errans (Fabius | Lantana camera | Verbenaceae | 
CC pinetium graveolens Limaeis | Umbeliene  | 
EW[Sphueruphors sp vista simples | canicas — 
E LL  pBemme indica — [Ommme 
C Snes aspersores 
IN (777775 DO TT 
een ambrosoides — | Chenopodiaceae 
Fitter sanguánalis | Graninae —— 
rater univ | Verrenecone 
Feria vutgarae | Uie —— 
| Nonian plastic [Solanaceae — 
de sctomum sp [Awememe 
Farinas sativa oee 
J ctr inm — Somme — 
Fier sp [Masa 
FJ Bewhw per src 
FP oeoo Poyo | 
Famers sera 
Feta camara. (Veee 
pou 


E 
E] 
E] 
NE 
| 
EE 
z= 
= 
| 
p 
= 
= 
m 
E 
NE 
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Table-1 : Cont'd. 


| [POLUNATOR FAMILY 


MT | Ommime 
Feng indica | Gris 
E 17775 0 ETT 
NN CC [Pebgomm s Pogome 
A Vista simplex | AcmWhacae 
Syritta orientalis Macquart Ephedraceae 
Syritta indica (Wiedemann) Polygoniaceae 


Syritta pipiens (Linnaeus) 
Solanaceae 

| Paice sp | Grmime 
E MS 

E 
E a a 
D icra plumbaginifoia — Solanacese —— 
A Carabaña [ Camubiacei | 
HA cine indica — Graminae —— | 
pF teusine sp [Ommme — 
[Oma — | 
rate plore Vea 


Scaeva latimaculata (Brunetti) Melilotus officinalis Leguminosae 
E CC Brassica campestris varon | Cruciferae 
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Scaeva selenitica (Meigen) 
14. Family TABANIDAE 
Chrysops dispar (Fabricius) Convolvulaceae 
Allium cepa L E (| — 
Hybomitra hiria Walken) 
Coriandrum sativum 
15. Family TEPHRITIDAE 
Bactrocera (Zeugodacus) cucurbitae Coquilett 


S 


E 


0 


1 


Euphranta (Staurella) crux (Fabricius) 

Campiglossa cribellata Bezzi 
16. Family TACHINIDAE 

Thelaira macropus (Wiedemann) 

Blepharipa sp. 

Lophosia imbuta (Wiedemann) 
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E E E E 
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